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EmMARY

-.

Jn ,inv~~fj~~tio~ to dgtjg~ne tie stability ad. control char-
acteristics of an aiqlane mcdel with a skc+weiiwing has been made in
the Langley free-flight tunnel, The winG of the model was pivoted
in such a way that it could be rotated as a unit with respect to
the fuselage so that one side of the wing was swept forward and
the other side swe~t back ● With an arrangement of this type the
wing of an airplane could be set at right 73z@es to the fuselage
for take-off, lsnting, =d low-speed fli&ht and.could be rotated
to some large angle of skew to.pemit flight at high spee~. ... :..::’

.-

In the investigation: fli@t tests, force twsts, and &aqJing-
in-roll tests were made on the mo~el with the win~ set at angles
of skew from 0° to 60° ● This investi~tion was of an eqloratory
nature end was intended to provide only a preliminary and.qua13ta-
tive indication of Whethei- such a design could be flown.

The results of tie investip~tion indicated that it was
possible to skew the wfng as a unit to angles as ~reat a8 46°
without encountering serious stability snd control @ifficulties*
At an angle of skew of &)”, however, the aileron control became
unsatisfactorily weak. The aileron rolling effectiveness was not
reduc’eLby slmwing the wing from O0 to 40° because the damping in
roll decreased appmdmately tie same amount as the aileron rolling
moments. The force tests showed ‘&at for a skew angle of 40° the
ailerons produced large pitching moments, but in the fliglhttests
no pitching tendencies were observed in aileron rolls, apparently -
because the lift forces or”tie wirq produced by rolling introduced
pitching moments that were-equal and opposite to the aileron pitch~~
maments. The model did not eihibit the undesi~bly large variation
& effective dfjne~~ wi& lift coefficient that is CharaCte2?i.StiC

of winqs with large amounts of sweephack or sweeyfcmward., Skewi~
the wing as a unit, however, did introduce large changes in-lateral
trim which varied with lift coeffici.entand SkeW angle*
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XIYTRODUCTIOl?
4

Theoretical and e.qerimental investigations have sho%m that
compressibility effscts on a wing cambe”delayed h:~sweepind the

-I

wing fom+m-d or backward. In order to obtain a lar~s increase in
the Mach number at which compressibilityeffects occur, the use of
an@es of sweep of 400 or more is n.ecessar~.hut these large an@.es
of-sweep intro~uce serious &tabillt:~-and c-&trol problems it –
moderate and high lift coefficients. For exaqle, lar~e angles of
sweep produce undesirably lar&e variations ofeffective dihedral
and ~itchin~-moment aoet’ficientwith lift coei’ficicm,t.Al.Boa
rapid increase in drag occvxs at mqderate lift coefficients which
is detrimental ‘cotake-off and climb ‘perfoummce and which compli-
cates the landing yroblam.

In ordor to’gain the advantages 05EWW3Y at high speeds without
e~eriencin~ the difficulties intro(iucedby swmp at-low Syodej it
has been proposed that an atrplane be equinwd w5.tha wing pivotally
attached to the fuselage,so that It can be set at rt~ht angles to
tho fueelage for take-off, landin~, and low-syeed fllght and at
some anglo of ‘sweepfor flight at hi@ spebds, ~ One su~mrted
design the wing is skewed or pivotmd.as a’@t so that one side -
of the wing is swept forward and the other eide ewopt back. In
order to aec.srtainthe low-speed stability and control character-
istics of euch a dcsi~ en tnvosti~tion hae been conducted-in the
Langley free-flight tunnel. This invoetiztion consisted in flight
tests, forcotosts, and dampj,n~-in-rolltests of a model equipped ~
with a pivoted wing that could bo eet at varior,sanglo.aof,skow
from 0° to 60°. ., -.,.
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This investigation was of an exploratory rw+nn?ean~was intended
to provide cnily.apreliminary and qualitative indication of whether
such a dmign could be flo%m. No attempt is the.roforomedo in this
paper to give.a complo~e end comprehomivg,di.scugsionof tho eta- . , :..
bility and control probloms involvo,din skowcd-win~.~gsi~. Tests
at hi@or scalo of skowmd-wing modols mom ropuoqo.ntativeof high.-
speod atrplano “dosi~s will yrobably”be noodmt boforu an accurato
and dmtailed analyeis can bomde of the etabiltty and control
characteristiccs

The forcos
etability axes.
tions of forcos

. .
of this typu or air~lano? ., ,.’.

SYMEms AND comIc13mJx3 .

ant.caoffi.cientswere moasurod with roforoncb to,tho
A dtqgram of those axee sh:mtn: tho poeitivo dirGc-

0

end l?imnon%sis prosontwd aa fiti@.yo1, which shows tho ‘.
(unskowQd) condition,
by the fvsolago rather

I?ore%md conditia
than hy tho wing,”
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lift coefficient

drag coefficient

pitching moment

roU3n.g moment

yawing moment

pitchi~-moment (

(“Lift”j—:
(J3 ,)

()
Dra#

. ($3

)coefficient (’x-
.,qsc

()Lrolling-moment coefficient —
.qsb

()N’
ya%%ng-mmnent coefficient —

@b,

(

Lateral force’
lateral-force coefficient —.

)@

--

wing area, square feet

mean aerci@amic chord of unskewed win~j feet

apan of unskewed ting, feet

iQmmic pressure, pounds per square foot
()

&

airspeed, feet yer second

mass density of air, slug ~er cubic foot

angle of sideslip, degrees

angle of yaw, de~ees; for force-test data eqyals -~

rudder deflection, degrees

skew angle (angle throu@ which wi~ is rotated with rcmyect
to the fuselage), degrees ‘

aileron deflection, degrees —

elevator deflection, degrees

angle of roll, degrees
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angle of attack, degrees

longitudinal axis

lateral axi~

normal axis

radius of ~ation of model about X-axis, feet

‘radiusof gyration of model shout Z-exie, feet.

a.tleron-rolling-effectivenessfactor or helix angle
generated by wing tip in roll, radians

. .
rolling m@ar velocity, radians per second.

effective-dihedralpmametor; rate or chen~e of rolling-
zwment coefficient with angle of sidesliy, per
depjree (~z/bO)

directional-8tabilityparameter; rate of cha~je of yawing-
moment coefficient with an@_gof~ideslip, pm
degree (MnJX3)

darqinfyin-roliparameter;rate of change of rolling-momwxt
coefficient with rollln&an@a~*-velocity factor

(-)
acl ,.,,,,
pb

ag ,, ,,
.,.

APPARLUUS JWO M3UEL

The “fli.@ttests and forco teets ~~ereconducted in the.Lan@.ey
free-fli@.t tunnel, a ccmplete description of which is given In
refer~ce 1. A photo~aph of the tunnel test section with the
model in flight Is presented as fifyzre2. All force tests were
made on the free-fli@t-tunnel balance (refbrence 2) which measumm
forces and,moments about the stability axea,

The values of the d.a.n@ng.in-ro,llderivative Czp wore

delxwmined by
tm.nnelby the

rotation tests in the “Lan@ey
method descri?xd in roferonco

1~-foot Mx3-sphning
3,

.

I

I
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A sketch of the mdlel used in the tests fs presentea as
fi~e 3, and a photo~aph of the mctielis ~resented as. fiwe 4,
The model fuselage consisted of a boom on which was mounted the
rotatable wing ead fixed horizontal and vertical tails, The wing
was mounted by a pivot at the 50:percent-chord point so that it
caula be skewed to any angle up to 60°. ~ all tests the wing was “- .’ ._
skewed so that the ri@t side was swept back and the left side
s~iept forward, as shown in figure 3. The dimensional and mass
characteristics of the model are @ven in table 1.

TESTS
.-

,..

Force tests were made to iiotemninathe static stability an~
a+mon control characteristics of the model wi-~ ske~rangles
of.00, 20°, 40°, and 60°. Force ,testswere also made to detenntrie
the lon@tWnal Wabilfty of the model %tithhorizontal tail off
for sker angles OT 0°, hOO,.and 60Q. NO cbntrol-effectf~eness

+ tests were made for elevator and rl?ddor. All force tes~s were
mado at a dynamic presemro of 1.9 pounds per sqwe foot *ich “ . _
corresponds to a test Roynol@ nmibq of 179,000 at 0° skew baseii

.—

. on the mean aerodynamic chord.

t
All rolling-moment and yawing-moment data obtained In the ‘-.

tests witli.dtffersnt skew angl.eoare base~ on the sp#~”Qf the
Unskmred ti-q~and all pitchin~-moment data ~ro based on the mean

.—

aerodynamic chcwd of the unskewod @-rig. All toastdata are reforreti “–
to the normal cerxterof gravity et 20 percent of the mean aoro&p.mnic
chord of the unskewed wtng unless otherwZse not@ on the ?QXes!
If it is desired, the mcments can be based,on the span and chord
of the skewed whg by using the values @ven in tablo I for tho ..— —
different skew anglms.

Rotation tests were made to Wt&mne the damping in rofi for
the model with skew angles .of,OO, 93°, hOO, and @o at ~.If$.t ________
coef’ficlentof’0.5. M.1 da@.n~-in-~oll to,stsWro made at a
dynamic pressure of 3.0 pO~as pep squaro foot tiich corros~onds
to a Rqmolds nwuber of 226,000 at 0° skew.

Flight tests of tho moaol with the center of ~avity at
0.20 mean aerbdym.mic chord of the unskewed W+C wore EMLO at a
lift coofftciont of approxima~e.ly0:6.for”sk& an~es of’OO, 10°,

-.

200: 300, w’ , 50°, and 60°. In addjtion, f= the sa~:@mr-
oi’-gravitylocation; flight tests .woromadb ovor a lift-coofficiont ,____
range from 0.3 to 1.0 for 0° and @o skew, Further flight tosks
were made with 40° skew at U.f”tcoefficients frcm 0.6 to 0.9; nnd
the center of gravity was movbd successively back to 0,25, 0.30,
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and 0.35 mean aerodynamic chord of the unskewed wizig. ~ the
flip~t tests, “abruptdeflections of approximately KL80 aileron

*

{total.360), +5° rudder, and *5° elevator were used for controlling
the model. I?~farence1 descri%es the fli@rt-testing technique used I

in the Langley free-fli.@% tunnel, —

RESUUN3 ANDDISCUW31ON

Force-Test Results

Longitudinal stabili&.- The results of the force tests made
to deteti~’~~~o~i~dinal etabllity characteristics of the
model are presented in fi~ee 5 to 7.” The.data of figure 5 show
that as the skewm@le of the model was increased froznO” to 60°,
the statiiolongitudinal stability (.sslrxiicatedby the slope”of
the pitching-moment curve) progressively decreased unttl at
60° skew thernodelwas longitudinally unstalle at lift coeffi.
cients above 0.7.

The data of figure 6 show that with the horizontal tatl off
the reduction in lo~tudinal stability with increasing skew was
even more pronounced. A co~arison of the data of figures 3 and 6
indicates ‘chatthe addj.tionof the horizontal tail greatly reduced
the variation in loqyl.tudinalstability over the lift rango for
the @o and 60° skewed wings.

The data of fl~res 5 and 6 show-the expected.reduction in
llft.curve slagm with increasing skew. The slopes of the lift
curves are approximately ~roportlonal to the cosino of the angle
of skew,

The force-test data of figure 7 show the lon@tudinal eta.
btlity and trtm characteristicsof the model with.kOO skowfor
thernost forward and ro=~mfi-center.of-~atity locations used in
flight tests. Thoso data show that for the most rm%rward oonter.
of-qavity locatim tkm model was either statically lcngitudtnally
unstable or a%out neutrally stahlo over the entire lift-coefficient
range.

Lateral stability.-The results of the”f’orcotests made to
dc3teI.‘minethe Iateral-stahllity characteristics of tho model at a
lift coeftlcicnt of o*6 at zero an@e of yawaro shown in figuro 8.
The of~ects of ekewon the Uroctional-stabilityparamctor C%

and on the effeotive dihcxlral.parameterWfj as doterminod by-tho

slopes of tho curves between ~10° in figwo-8 can be sumncriz~ciias
follows :

,

I

.
I

w

.
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Skew angle c%
Czp

00 ‘ 0.0034 -0.0006

1040 .0033 -.0008

60° .0023 -.0006

The values of CZP for the model are consttiahly smaller

than the values normally encountered at a lift coefficient of 0.6
on wings with large amounts of sweephack.

The l.ateral-ti~ changes caused.by skewing the wing frcm 0°
to !!OOand &l” can be seen from the data for zero en@.e of yaw in
figure 8 snd fmm the later&l-ccmqonent data of figures 5 and 6.
The data of figure8 for a lift coefficient of 0.6 show that vith
increasing skew en increasing positiTe (right) lateral force and
an increasing negative (left) rolling ncmemt occurred, Changing
the skew frcmnOO to W“ caused a negative (left) T.mingmogent but
a further increase in skew to @o produced a posittvo (right) yawing
moment. The -dataof figwres ~ and.6 show that the changes in
lateral trim varied.considerably with engle of atteck. — —.

If tho pivot point of the wing were shifted.forward tho change
h rO~bg Inclllentstith skew at j.owl~ft coeffj.ci~~te~~ be
reduced because”the area of the left wZn3 would bo increased with
increasing skew.

Lstoral control.- Tho results of the force tests mado to
d~termine the aileron effectivonoss aro shown in figures 9 and 10.
!i!hosoresults show that the aileron effoctlveness in producing
rolling mament was mmowhat reduced by skowhg tho wing to @o
and was greatly reduced by skewing the wing to 60°. When cbflocted
the ailerons at the hO” and 60° skew angles al~o ~roduced sizable
pitching moments. The p~tching mament produced by the ailerons
was much greater et 40° skew EJ@.o them at @o, apparently, bocauso
of the reduced effectiveness of tho ailerons in producing lift at
60° skew.

The data in figwm 10, which show the independent contribu-
tions of the ri~t zmd left ailerons to the aercdynamtc mcmcmts,
iticato that the loft (loading) ai.Zeronms most affoctod.by skew
angloj and th~t at kOo and ao skew its offectivenoss In producing
rollin.g moment was aomowhat less than that of the right (trailing)
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aileron.
wins area
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ThiEIdifference can be attributed to the increase in
.

ahead of the trailin~ aileron.

Rotetion-Te& Results -.

The ~esults of the dqing-in-roll tests are shown in figure 3J-
together with the rolling effectiveness of tie a~lerons bar%d on
the rolling-moment data of figme 9, These data show that tho
dexapingtn roll was rod.uce/l.by skewto such an extent that the
ailerons remained effective to an@es of skew @*eater ttin 40°.

The danping-in-roll’databared on the projocted.s an at each
8skew angle (rather than on the spzn of ‘thewing with O skew) are

presented in ti~o 12 for the pwpose of-compartiigihe data with
calculationsmade by the Wqjlo”relation preeentwl In rm%.wnce 3.
Thiu fi~rc shows that the damping ih roll varica approximately as
tho’cosine of the @cew an@e, as wouldlm e~octoa frti the data
of ~o~eren.co3 “torcommntionall~ smyt-back wilus.

*-

In
at 0.20

lTli@.t-Tes’tIRosults

tho fI.i@t tests of the m.mhl with
man aerodynamic ti~”a the ~noral

wero s9tisfactory_andremained.osscmtial.ly

.

the cmxtor of gravity
fli~t characteristics
~dl~g~a m the wing

wee skewed from 0° to 40° by 10°-incromon_ts.With the wine
skewed 50° tho fllght charactori~ticsof the modol wero satic%actory
except that the ai.loronoffoc~ivbnees %;mshoticoabl.yreduced and
sane difficulty was consequently experienced in controlling tho
model. With 60° skowthe aileron offoctivcnoss was even further
reduced.and was il.mdcquate for maintaining Emstaind flight6 of
sufficient length to petit ~udginG tho othor stability.and control
charectoristicsof the gmdcl. Theso flight-test results am In
agmzm.ent with tho forco-test results of fibmos 10 to 12 in
rqgard to the reduction ti aileron offoctivmmss with 60° skew.

—

No pronounced chanflcmin stakility and.control wore app.crent
ti-thskew angl.osup to 43° but sizable changes tn lateral trim-iro .

noted. Whon”the ~kew a.nglmwas increased from 0° to !.OOwhile tho .
fli@t. lift coefficient was hela con@ant at about 0.6, use of a
tcka~ of about 17° ri@.% aileron trhnand 3° ri@t mlddor sotti.ng
was necessary to maintain lateral tri?n, (that is, to kmp th~ wing
level and the fusela~o at zero sitleslip). As tho fZi@t lift coef.
ficiont was incrocmod at 40° skew, howover, pro~essivdy smd.lor
amounts of ailo~on ami rudder trim wero required until at a lift
coofficiont of 1.0 no trim was need,@. Thoso trtm”changos wcro
indtcatmdby thq for.co.tmatrostits of fi~es 5, 6, anc8.

.

.



NAC4‘IN NO. 1208 9

0 to 400, only slightWhen the skew angle was changed from O
chsnges in elevator setting (not over 3°) wero required to maintain
the same flight lift coefficient. With kOO skew, however, We””
glide-path angle was 2° or 3° htgher them with 00 skew over the “-
lift-coefficient range from a30ut 0.3 to 1.0. This result is
substantiated hy the foi’ce-test data of figure ~ which ind~cati
Mat the drag at ~“ skew is higher than that at Oo skew at a
given lift coefficient. me force-test results in figure 5 show
that at lift coofficiente greater than 1.0 the drag at-a given
lift coefficient (and hence the glide-path angle) for the ~“ skew
engle became increasingly greater than that of the unskewd. wi~.

In the flight tests of tie 40° skewed wing satisfactory flights
were made over a lift-coefficient rsmge frcm 0.3 to 1.0 wfth static

.

margins (static longitudinal stabiltiy) fr~ large values to very
small values. The flight characteristics appeared to he slightly” -

.._—

better at the lower lift coefficients. No pronounced chances in
tho longitudinal stability Charactei”istl.cswere noted.as the
static margin was progressively decreased ty moving the center of
gravity frczu0.20 to 0.25 and.0.30 mean aercd.xc cho~~. With
the center of gravity at 0.35 meen aer@nemic chord, however, the
model appeared to be long~tudinally fistable and continuous
application of elevator control was required to keep the model
fl@ng. The force-test data of figure 7 indicate static lm@.-

...—

tudinal instability for tie foregoing condition.

lh the flight tests no pitching motions with ailero~ conty-ol
were noted for any skew angle, lift coefficient, or center-of-
~avity location. This result Appears to disa~ee witl”ti6 force; ‘-”-- J .
test results of figures 9 and 10 which showed sizable pitching”
moments with aileron deflection for 40° skew. This apparent
discrepancy Is explained %y the fact that durfng a steady ailerma
roll, lift forces due towolling are produced which are equal &d
opposite to the lift forces prduced hy the ailerons. These lift
forcos due to rolling produce pitching mcmelltsthat aro equal and
opposite to the aileron pitching moments and hence eliminate the

..

pitching tendencies in a steady aileron roll. NO fli~ts were
male to determine the effects of tiese aileron pitching mcments
in a steady sidesl.tp.

The restits of’me investigation in the.Langl.eyfree-flight
tunnel to determine Me stability end control characteristics of
Q airpne mcxhl with a skewed wing are summarized. as follows: ____
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1, In general, the results indicate that an a.irplanowln~ can
be skewed as a unit to angles as greet as 40° tithout encountering
serious stabillty and control difficulties.

2. Lon@tudinal stability ma control:

(a) The longitudinal stability qnd control charactor-
isti.cswere satisfactory-in flights made with 40° skew over a lift.
coefficient range from 0.3 to 1.0 even for very low values of
static margin.

..
(b) Ori& a slight change in longitudinal tiim occurred

with incfiea@ng skew but an appreciable increase occurred in tho
glide angle req~red at a given lift coefficient.

3. Lateral stebility:

(a) The values of 0f~ectiv43
as a unit were considerably less than
with largo amounts of swoepforward OS:

(b) Skewing the
lateral trim which.varied

4. Lateral control:

(a) The aileron

ti.ngcawed

dihedral for the wing S-kewed
those encountered on wings .
mmepback.

sizable cka.nnesin the .

with lift coefficient an~ skevan@e.

red.ucod by skew for angles LOSS than 40° because the da&tng-in -
roll Chxxreesedapproximately the same amount as the ailwon rolling
Ummnts . At-50° skew, however, tho ailaron control effectiveness
was noticeably rducod, ana @ 60° it wag so weak that flustainod
flt@ts could not bc made. -.

(b) The force tests indicated that for 40° skew angle
the ailerons proauced large pitching moments. In the fli@t tests,
however, no pitchi~ tendencies were obsemed in aileron rolls,
apparently because the lift forces on the w?.ngproauced by rollin~
introduced pitching moments that were equal and crpposi.teto the
aileron pitching mcments~

Langley Memorial Aeronautical Laboratory .

National Advisory Comuittee far AercmautZcs
Langley Field$ Vs., July23, 1946 ~.

,,



NACA TN Nc. 1208

REFERENCES

IL

—

1. Shor&l, Joseph A., and Osterhout, Clayton J.: I?reliminary
Stability and Control Tests in the IJACAFree-Flight Wind
Tunnel and Correction with Full-scale Fli@t Tests.
NACA TN No. 810, 1941.

!2.Shortal, Joseph A., and Draper, John W #: Free-Flight_el
Investigation of the Effect of the Fuselage Length and the
Asyect Ratio and Size of the Vertical Tail on Ialmral Sta-
bility and Control. NACA ARR No. 31L7, 1943.

3. Bennett, Charles V., and Johnson, Joseph L.: E~erimental
Determinaticm & the Damping in Roll and Aileron Rolling
Effectiveness of’.ThreeWings Having 2°, 42°, and 62° Sweepbaok.
NACATN NO. 1278, 3.947.

. .,



.

.

NACA ~ NO, 1208

TABLE I

DIMENSIONAL AND MASS OHUULCTERBTICS OF MOIEL USED

IN SKEWED-WING INVESTIGATION

Weight,

wing ;
Axes,

lb9,

Bq ft
Sp,n , ft

0° skew
40° skew
&l” skew

●

●

●

Mean aerodmmznic
oo skew-..*
40° skew . . .
60° skew . . .

Aspect ratio (0°

● ☛

● ☛

● ☛

● ☛

● ☛

chord, ft

skew) . ●

●

●

●

●

●

9

●

●

●

● ☛

● w

9*

● - ●

● *

● &

● *

● *

9*

Sweepback of O .25-chordline, deg .

●

●

●

●

●

s

●

●

●

9

●

●

●

●

●

●

●

●

s

*

Taper ratio (ratio of’ tlp ohord to rcet chord)
Root chord, f t (Oo skew) . . .
Tip chord,‘ft (0° skew)- . . .
Loading, lb per sq ft . . . .

Radii of ~ation (for 0° skew):
kx, ft . . . . . . . ..s. c
~, ft . . . . . . . . . . . .

Allercns:
Tyye. ., . . . ..$. q..
Area
Sqft O.. .. ~... ● .
Percent S . . . . ..Ce#

Span, percent b . , . ~ . . .

w

●

●

●

●

●

*

●

●

●

●

●

●

✎

✘

●

●

●

✎

●

9

*

●

●

.

●

●

D

u

●

12

—

—

●

●

●

●

●

☛

●

●

●

●

●

●

2.67

4.00
3,0’7
2.00

*7O
●91

1.ko
6.0
3.0

0
0 .W
0.90
0.45

1.78-W l.@

● UB 0.625
● * * 0.844

● * ~ plain

W** 0.19
● **
$ ?* 4i __

NATZONAL ADVISORY

.

.
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TA131J!II

DIMENSIONAL AND MASS OHARACTERISTXCS OF MODEL USED

IN SKEWED-WING INVEETIGATION - Concluded

Eorizcntal Tail:
Area
Si ft.......,.. ● ...**,.,..
Percent S.. . ..O@ ..~o...~....

Aspect ratio .c . . . . . . . . . . . . . . . .
Tail len@h, hinge line to center of gravity, ft

Vertical tail:
Area

Sqft o ...,...,. ,,, ***o *w,,
Percent S, . . . ..O ... o.c. .~. . .

Aepect ratio . . .. . . . . . . . . . . . . ..O
Tall length, hinge line to center of gravity, ft
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figure I . - The s+abjlj+y system of oxes IS defined as an

orthogonal sys+em of uxes having their orqln a+ the

cenier o! grovlfy and m wh{ch fha Z-axis IS m the plane
of symmdry ond pwpandtcu)ur

to the relo+lve wind, the

X- OXIS ‘IS In ~he plane of symme+ry ond perpendlculor to

+be Z- Ox)s, ond fhe Y-URIS
IS per~end)culur to the

p~ane of symmefr
y, Arrows jndicote posffive dmcflons Of

momen+s, force S, and contyol-svrfoce de fjecflons.
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NACA TN No. 1208 Fig. 2
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Figure 2.- Model with skewed wing Flying in Langley
free-flight tunnel. 400 skew.



NACA TN No. 1208

L / NATIONAL ADVISORY
SONMITh?S~ ASMNMJTKS

—

—

——



.

. .

. .

,



NACA TN No. 1208 .Fig. 5
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Fig. 5 cone.
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NACA TN No. 1206 Fig. 6
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Fig. 6 cone. NACA TN No. 1208 —
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Fig. 8 NACA TN No. 12~
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NACA TN No. 1208 Fig. 9
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Fig. 10a NACA TN No. 1209
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L.&7 @ck A!)ght hick

Rgure /0. - L%fed of skew cm@e on the L7i/e/W7 etfectwe-
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NACA TN NO. 1208 Fig. 10b
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NACA TN No. 1208 Fig. 11
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Fig, 12 NACA TN No. 1208 .
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